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TUBING EXPANSION TOOL 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a tubing expansion tool. In particular, but 
not exclusively, the present invention relates to a tubing expansion tool including an 
expansion member which is radially moveable. 

Description of the Related Art 

[0002] A number of different tools have been proposed for carrying out expansion 
of downhole tubing such as expandable bore-lining tubing. The applicant's 
International Patent Publication No. WO 00/37766 discloses a rotary expansion tool 
including a number of rollers mounted on radially moveable pistons. Fluid pressure 
urges the pistons radially outwardly, to bring the rollers into contact with tubing to be 
expanded. The tool is then rotated and advanced axially through the tubing to 
expand the tubing to a greater internal diameter. 

[0003] The rollers are compliant such that if the tool encounters a portion of 
tubing which cannot be expanded, the rollers can move inwardly to advance through 
the restriction. 

[0004] However, although offering numerous advantages, use of a tool with 
compliant rollers introduces the possibility of the occurrence of irregularities in the 
internal diameter of the expanded tubing, which may not be appropriate. For 
example, if it is desired to hang an expandable liner from borehole casing, a portion 
of the upper end of the liner may be expanded into contact with the casing to provide 
hanging support for the liner, with another portion of the liner being expanded into 
contact with the casing to provide a fluid seal between the liner and the casing. 
Thus, the liner must be expanded to a determined outer diameter; if a compliant tool 
has been utilised, it cannot be determined that the liner has been expanded to the 
appropriate diameter. 
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SUMMARY OF THE INVENTION 

[0005] It is amongst the objects of embodiments of the present invention to 
provide tubing expansion tools which allow a predictable degree of diametric 
expansion of tubing in a downhole environment, which can be easily recovered from 
tubing during an expansion procedure, and which offer improved flexibility in their 
methods of activation. 

[0006] According to a first aspect of the present invention, there is provided a 
tubing expansion tool comprising: 

a body; and 

at least one expansion member radially movably mounted on the body for 
movement towards an extended configuration describing an expansion diameter for 
expanding tubing to a predetermined diameter, the expansion member being 
lockable in the extended configuration. It is further object of the present invention to 
utilize a piezoelectric substrate to mount the optical transceiver elements of the 
planar lightguide circuit correctly in the best transmitting and receiving positions. 

[0007] According to a second aspect of the present invention, there is provided a 
method of expanding tubing, the method comprising the steps of: 

providing a tubing expansion tool comprising a body and at least one 
expansion member movably mounted on the body; 

moving the expansion member radially outwardly to an extended 
configuration describing an expansion diameter; 

locking the expansion member in the extended configuration; and 

moving the expansion tool through tubing to be expanded.The feedback 
control device determines whether the optical transmitter and the optical receiver are 
disposed at respective optimum positions according to the optical signals received 
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by the optical receiving and transmitting device and the optical receiver, 
respectively. 

[0008] Providing a tubing expansion tool with an expansion member which is 
lockable in an extended configuration allows the internal diameter of the tubing after 
expansion to be accurately predicted. The expansion member is preferably 
released from the extended configuration after removal of the tool from the tubing. 
This allows verification that the expansion member has been correctly locked during 
the expansion procedure, and thus that expansion to the predetermined diameter 
has been performed. Alternatively, the expansion member may be releasably 
lockable in the extended configuration, and may therefore be unlocked whilst located 
in the tubing. This allows retraction of the expansion member prior to retrieval of the 
tool to surface. 

[0009] Preferably, the tool further comprises a locking assembly for locking the 
expansion member in the extended configuration. 

[0010] Preferably also, the tool further comprises an activating member for 
moving the expansion member towards the extended configuration. The activating 
member may be moveable between a deactivating position and an activating 
position, in the activating position the activating member maintaining the expansion 
member in the extended configuration. 

[0011] Preferably, the activating member is lockable in the activating position, to 
lock the expansion member in the extended configuration. The activating member 
may be adapted to be locked in the activating position by the locking assembly. 

[0012] The locking assembly may include a locking member adapted to engage 
the activating member when the activating member is in the activating position, to 
restrain the activating member and thus maintain the expansion member in the 
extended configuration. 

[0013] Alternatively, the locking assembly may include a locking member coupled 
to the activating member and adapted to engage the body or another part of the tool 
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when the activating member is in the activating position, to restrain the activating 
member against movement with respect to the body. 

[0014] In a further alternative, the expansion member may be directly lockable in 
the extended configuration. The locking assembly may therefore comprise a locking 
member adapted to engage the expansion member when the expansion member is 
in the extended configuration, or the expansion member may be coupled to the 
expansion member and may be adapted to engage the body or another part of the 
tool. Thus, following movement of the expansion member to the extended 
configuration, the expansion member may be locked against further movement. 

[0015] In further embodiments, the expansion member may be hydraulically 
locked in the extended configuration. 

[0016] The locking assembly may comprise a mechanical, electro-mechanical or 
hydraulic locking assembly, or a combination thereof. The lock member may be 
mounted in the tool body, in the activating member, or in an intermediate member 
between the tool body and the activating member. The locking assembly may 
comprise a lock member in the form of a snap or lock ring, a latch, lock pin, locking 
dogs or keys and may be mechanically, electro-mechanically and/or hydraulically 
actuated. 

[0017] According to a third aspect of the present invention, there is provided a 
tubing expansion tool comprising: 

a body; and 

at least one expansion member radially movably mounted on the body for 
movement between a retracted configuration and an extended configuration 
describing an expansion diameter for expanding tubing, the expansion member 
being biased radially inwardly. 

[0018] According to a fourth aspect of the present invention, there is provided a 
method of expanding tubing, the method comprising the steps of: 
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providing a tubing expansion tool comprising a body and at least one 
expansion member movably mounted on the body; and 

moving the expansion member radially outwardly to an extended 
configuration describing an expansion diameter against a biasing force which biases 
the expansion member radially inwardly. 

[0019] The expansion member is biased towards the retracted configuration to 
facilitate removal of the tool from tubing in the event that the tool becomes stuck. 
For example, to expand tubing from the bottom-up, the tool would be located at the 
bottom of the tubing and activated to move the expansion member to the extended 
configuration. The tool would then be drawn upwardly to diametrically expand the 
tubing. During bottom-up expansion, the tool may encounter tubing regions which 
cannot be expanded to the desired diameter. By inwardly biasing the expansion 
member, the expansion member may be retracted to allow the tool to be advanced 
through the problematic region. 

[0020] Preferably, the tool further comprises a biasing assembly for biasing the 
expansion member radially inwardly. 

[0021] The tool may further comprise an activating member for moving the 
expansion member towards the extended configuration. The activating member 
may be moveable between a deactivating position and an activating position, in the 
activating position the activating member maintaining the expansion member in the 
extended configuration. When the activating member is in the deactivating position, 
this de-supports the expansion member and allows the expansion member to be 
retracted from the extended position. Preferably, the biasing assembly biases the 
activating member towards the deactivating position. 

[0022] Alternatively, the biasing assembly may directly bias the expansion 
member radially inwardly. Thus when the activating member is moved to the 
deactivating position, the expansion member may be retracted from the extended 
configuration by the biasing assembly. 
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[0023] The biasing assembly may comprise a mechanically, electro- 
mechanically, hydraulically or pneumatically actuated biasing member, or a 
combination thereof. For example, the biasing assembly may include a biasing 
member in the form of a spring or a sprung member, a solenoid, a piston or any 
other suitable member for biasing the expansion member. It will be apparent to the 
skilled person that any suitable alternative biasing member may be employed. 

[0024] According to a fifth aspect of the present invention, there is provided a 
tubing expansion tool comprising: 

a body; 

at least one expansion member radially movably mounted on the body for 
movement towards an extended configuration describing an expansion diameter for 
expanding tubing, the expansion member being moveable in response to both: 

an applied mechanical force; and 

an applied fluid pressure force. 

[0025] According to a sixth aspect of the present invention, there is provided a 
method of expanding tubing, the method comprising the steps of: 

providing a tubing expansion tool comprising a body and at least one 
expansion member radially movably mounted on the body for movement towards an 
extended configuration describing an expansion diameter; 

moving the expansion member to the extended configuration in response 
to a selected one or both of an applied mechanical force and an applied fluid 
pressure force; and 

moving the expansion tool through the tubing to diametrically expand the 

tubing. 
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[0026] This provides a tubing expansion tool which may be activated either by 
application of a mechanical force, by application of a fluid pressure force or by a 
combination of the two. 

[0027] The expansion member may be moveable by an activating assembly 
including an activating member for moving the expansion member towards the 
extended configuration. The activating member may be moveable between a 
deactivating position and an activating position, in the activating position, the 
activating member maintaining the expansion member in the extended configuration. 
The activating member may be moveable in response to an applied mechanical 
force or an applied fluid pressure force, or the assembly may include an activating 
member moveable in response to either an applied mechanical force, an applied 
fluid pressure force, or a combination of the two. In a further alternative, the 
activating assembly may include a first activating member moveable in response to 
an applied mechanical force and a second activating member moveable in response 
to a fluid pressure force. The first and second activating members may be 
associated with separate expansion members; thus there may be at least one 
expansion member moveable to the extended configuration in response to an 
applied mechanical force, and at least one separate expansion member moveable in 
response to an applied fluid pressure force. 

[0028] The mechanical force may be generated by applying weight to the 
activating member or by otherwise moving the member relative to the body. The 
fluid pressure force may be generated by circulating fluid through the tool or by 
supplying hydraulic fluid to the tool, for example via control line. The activating 
member may comprise a mandrel, a sleeve, pin, rod or other suitable member, or a 
piston or other fluid activated member. It will be apparent to persons skilled in the 
art that any suitable alternative activating member may be employed. 

[0029] Preferably, the expansion member is pivotable relative to the body. The 
expansion member may be pivotably mounted on the body. The expansion member 
may therefore be pivotable about the body to move radially towards the extended 
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configuration. Pivotably mounting the expansion member relative to the body allows 
relatively high expansion ratios of the tubing to be generated, as relatively large 
radial movement of the expansion member is achievable. 

[0030] The expansion member may be coupled to an arm or housing pivotably 
mounted relative to the body, and may comprise a roller, ball or any other suitable 
member mounted for rotation with respect to the arm. In particular, the expansion 
member may comprise a generally truncated cone or conical member, rotatably 
mounted on a spigot defined by the arm. 

[0031] The expansion member may be mounted for rotation about an axis 
disposed substantially parallel to a main axis of the body. The roller axis may be 
inclined to the main axis of the body. Alternatively, the roller may be rotatable about 
an axis disposed substantially perpendicular to a main axis of the body. Preferably, 
the tool comprises a plurality of expansion members. 

[0032] The activating member and/or the expansion member may include a cam 
surface for urging the expansion member to the expanded configuration. The cam 
surface may be inclined such that as the activating member is moved to the 
activating position, the activating member abuts the expansion member and moves 
the expansion member radially outwardly to the extended configuration. When the 
activating member is returned to the deactivating position, the expansion member is 
de-supported, allowing retraction of the expansion member. 

[0033] Preferably, in use, the expansion member describes an unexpanded 
diameter less than an unexpanded inner diameter of the tubing. The body may also 
be of an outer diameter less than the unexpanded inner diameter of the tubing. This 
allows the tool to be run into and through tubing to be expanded to a desired 
location, before the tool is activated to expand the tubing. Alternatively, in use, the 
expansion member may describe an unexpanded diameter greater than or equal to 
the unexpanded inner diameter of the tubing, and the body may also be of an outer 
diameter greater than said diameter of the tubing. 
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[0034] The tool is preferably a downhole tool for expanding downhole tubing. 
The expansion member may be rotatable about an expansion member axis, and 
said expansion member axis may be inclined with respect to the body of the tool. 
The expansion member axis may be inclined towards a leading end of the tool. It 
will therefore be understood that the expansion member may describe a smaller 
expansion diameter towards the leading end of the tool than towards a trailing end of 
the tool. Thus the tool may effectively taper towards the leading end. 

[0035] The above methods may further comprise the steps of: 

translating the tool through a restriction defining an internal bore diameter 
smaller than said expansion member expansion diameter; and then 

moving the expansion member radially outwardly to said extended 
configuration. 

[0036] This may comprise translating the tool through a restriction in an unlined 
portion of a borehole. It will be understood that an unlined portion of a borehole is a 
portion in which no downhole tubing has been located. Alternatively or additionally, 
this may comprise translating the tool through a restriction in the tubing. The tool 
may therefore have a particular utility where a restriction is encountered, such as a 
portion of the tubing which cannot be fully expanded, or where a non-expandable 
downhole tool or component is located in the tubing or the open hole. 

[0037] The method may comprise expanding an end of the tubing to a greater 
diameter than a remainder of the tubing, and may comprise forming a bell-bottom in 
the tubing. A bell-bottom is a portion of the tubing a larger internal diameter than the 
internal diameter of a remainder of the tubing, optionally also of a larger external 
diameter than an external diameter of a remainder of the tubing. The method may 
also comprise as locating a further tubing in said end of the tubing. The further 
tubing may be expandable and expanded into contact with said end of the tubing, 
the tubing comprising a casing and the further tubing a liner, for example. 
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[0038] According to a seventh aspect of the present invention, there is provided a 
tubing expansion tool comprising: 

a body; and 

at least one expansion member pivotably mounted with respect to the 
body for movement towards an extended configuration describing an expansion 
diameter for expanding tubing to a predetermined diameter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] There follows a description of embodiments of the present invention, by 
way of example only, with reference to the accompanying drawings, in which: 

[0040] Fig. 1 is a longitudinal sectional view of a tubing expansion tool in 
accordance with an embodiment of the present invention, shown in a deactivated 
configuration and located in tubing to be expanded; 

[0041] Fig. 2 is a view of the tubing expansion tool of Fig. 1 , drawn to a larger 
scale and shown in an expanded configuration during expansion of the tubing; 

[0042] Fig. 3 is a view of the tubing expansion tool of Fig. 1, shown in the 
deactivated configuration in alternative tubing to be expanded; 

[0043] Fig. 4 is a view of the tubing expansion tool of Fig. 3 in the expanded 
configuration, drawn to a larger scale and shown during expansion of the tubing; 

[0044] Fig. 5 is a longitudinal sectional view of a tubing expansion tool in 
accordance with an alternative embodiment of the present invention, shown in a de- 
activated configuration; 

[0045] Fig. 6 is a view of the tubing expansion tool of Fig. 5, drawn to a larger 
scale and shown in an expanded configuration; 
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[0046] Fig. 7 is a longitudinal sectional view of a tubing expansion tool in 
accordance with a further alternative embodiment of the present invention, shown in 
a de-activated configuration; 

[0047] Fig. 8 is a schematic, bottom view of the tubing expansion tool of Fig. 7 
showing expansion members of the tool in both the de-activated and the expanded 
configurations; and 

[0048] Fig. 9 is a view of the tubing expansion tool of Fig. 7, drawn to a larger 
scale and shown in an expanded configuration. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0049] Turning firstly to Fig. 1 , there is shown a longitudinal sectional view of a 
tubing expansion tool in accordance with an embodiment of the present invention, 
indicated generally by reference numeral 10. The tool 10 is shown located in liner 
12 which is to be diametrically expanded. The expansion tool 10 is shown in Fig. 1 
in a de-activated configuration which allows the tool to be run through the 
unexpanded liner 12 to the desired location. 

[0050] The expansion tool 10 comprises a hollow body 14 and four expansion 
members 16, each radially moveably mounted on the body 14, for movement 
towards an extended configuration describing an expansion diameter, as shown in 
Fig. 2. Each expansion member 16 includes an oval section expansion roller 18 
mounted on a piston 20, which is radially moveable in slots 22 in a tapered lower 
end 24 of the body 14. Alternatively, the roller 18 is mounted in a body or housing 
pivotably mounted to the tool body 14, for example, by a pivot such as the pivot 25 
shown in the drawings. 

[0051] A hollow activating mandrel 26 is mounted in the body 14 for urging the 

rollers 18 to the extended configuration of Fig. 2. The mandrel 26 is moveable 

between a deactivating position shown in Fig 1 and an activating position shown in 

Fig 2, in response to either an applied mechanical force, an applied fluid pressure 

force or a combination of the two. A lower end 52 of the mandrel 26 is truncated 
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cone-shaped, and defines a cam surface 54 for urging the rollers 18 to the extended 
configuration, as will be described below. The expansion tool 10 also includes a 
locking assembly 35 comprising a snap ring 27 located in a groove 29 in the 
mandrel 26, for locking the rollers 18 in the extended configuration of Fig 2. 

[0052] An upper end 28 of the mandrel 26 is coupled to a connecting sub 30 
which allows a mechanical force to be exerted on the mandrel 26 to move the 
mandrel between the deactivating and activating positions. The connecting sub 30 
is in-turn coupled to a tubing string (not shown) from which the tool 10 is suspended, 
and the sub 30 is axially moveable relative to the body 14. The tool 10 also includes 
a biasing member comprising a spring 36, which biases the mandrel 26 towards the 
deactivating position of Fig 1. In the deactivating position, the mandrel 26 de- 
supports the rollers 18, allowing the rollers to be moved radially inwardly, towards 
the retracted position of Fig. 1 . 

[0053] The biasing spring 36 is located between a shoulder 38 in the body 14 
and a shoulder 40 of the connecting sub 30. As will be described below, when the 
force on the mandrel 26 is removed or reduced, the spring 36 urges the sub 30 and 
mandrel 26 towards the deactivating position of Fig. 1 , to de-support the rollers 18. 

[0054] The tool body 14 includes an annular guide ring 42 which guides the 
mandrel 26 and a cylinder 44 is defined by an annular floating piston 46 mounted 
between the mandrel 26 and the body 14. The mandrel 26 includes a number of 
ports 48 extending through the wall of the mandrel which allow fluid communication 
between a central bore 50 of the tool 10 and the cylinder 44. Seals (not shown) are 
provided between the piston 46 and a shoulder 37 of the mandrel 26 such that the 
piston defines an upper piston area 29 and a smaller, lower piston area 31, and 
further seals 58, 60 are provided above and below the cylinder 44. 

[0055] The seal 58, 60 ensure that pressure is applied to the upper piston area 
29 and that there is no leakage into the chamber of spring 36, or past the piston 46. 
Also, a flow restriction nozzle 33 is provided at the lower end of the mandrel 26. As 
will be described below, both the differential piston area and the nozzle 33 allow 
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movement of the mandrel 26 by application of fluid pressure, to urge the rollers 18 to 
the extended configuration. Flow ports 62 in the cone 52 allow flow of cooling fluid 
to the rollers 18 during expansion of the liner 12. 

[0056] A method of operation of the expansion tool 1 0 will now be described, with 
reference to Figs. 1 and 2. 

[0057] In a top-down expansion procedure, the tool 10 is run into a well borehole 
on coiled tubing and into the liner 12. When the tool 10 has been located at the top 
of the liner 12, fluid is circulated through the bore 50 of the tool, exiting through the 
nozzle 33. The nozzle 33 restricts fluid flow and increases the back-pressure of fluid 
in the bore 50, pressurising fluid in the cylinder 44 relative to the fluid acting on the 
lower piston area 31. The combination of the back-pressure of the fluid in the 
cylinder 44 and the differential piston area urges the piston 46 downwardly, carrying 
the mandrel 26 downwardly to the activating position of Fig 2. During this 
movement, the cam surface 54 of the mandrel cone 52 abuts the roller pistons 20, 
urging the pistons radially outwardly in their slots 22, to the extended configuration 
of Fig 2. 

[0058] At the same time, the tool 1 0 is rotated by an appropriate downhole motor, 
and the rollers 18 are progressively moved outwardly to describe an expansion 
diameter greater than the unexpanded internal diameter of the tubing 12. When the 
mandrel 26 has moved fully downwardly, the snap ring 27 locks out against the 
guide ring 42, to lock the mandrel 26 against return movement to the deactivating 
position of Fig 1. The mandrel 26 is thus locked in the activating position, and 
maintains the rollers 18 in the extended configuration of Fig 1 . 

[0059] The rotating expansion tool 10 is then translated axially through the tubing 
12, and the rollers 1 8 diametrically expand the liner 12 to a greater internal diameter, 
as shown in Fig. 2. The expansion tool 10 is rotated and translated through the liner 
12 to a desired depth, and the expansion tool 10 is then returned to surface. By 
verifying that the snap ring 27 has locked out to restrain the mandrel 26 in the 
activating configuration, this indicates to the operator that the rollers 18 were 
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correctly located in the extended configuration during the expansion procedure. 
Accordingly, this provides an indication that the tubing 12 has been expanded to the 
desired, predetermined internal diameter described by the rollers 18 in the extended 
configuration. The snap ring 27 is then released and the mandrel 26 retracts to the 
deactivating position under the force of the spring 36, thus de-supporting the rollers 
18. The rollers 18 can then be returned to the retracted configuration of Fig 1 . 

[0060] Turning now to Figs. 3 and 4, an alternative method of operation of the 
tool 10 will be described. 

[0061] Fig. 3 shows the tool 1 0 located in borehole casing 64, in the deactivated 
position. The tool 10 has been run into the casing 64 on a string together with 
expandable bore-lining tubing in the form of an expandable liner 66. An upper end 
of the liner 66 is shown in Fig. 3, and is located overlapping the casing 64, with a 
seal sleeve 68 provided on an outer surface of the liner 66, for sealing between the 
casing 64 and the liner 66. 

[0062] When the liner 66 has been located in the desired position, the tool 10 is 
set down on the upper end of the liner 66 and weight is applied to the mandrel 26, 
through the connecting sub 30. This moves the mandrel 26 downwardly, forcing the 
rollers 18 outwardly to the expanded configuration, and the snap ring 27 locks the 
mandrel in the activating position and thus the rollers 18 in the extended 
configuration. The tool 1 0 is then rotated and advanced axially through the liner 66, 
diametrically expanding the liner into contact with the casing 64 as shown in Fig. 4. 
The tool 10 is advanced through the liner 66 to a desired depth, and then recovered 
to surface, as described above. The liner 66 is thus hung from the casing 64 and 
sealed relative to the casing 64 by the seal sleeve 68. 

[0063] Turning now to Fig. 5, there is shown a tubing expansion tool in 
accordance with an alternative embodiment of the present invention, the tool 
indicated generally by reference numeral 100. Like components of the tool 100 with 
the tool 10 of Fig. 1 share the same reference numerals incremented by 100. For 
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ease of reference, only the significant differences between the structure of the tool 
100 with respect to the tool 10 will be described herein. 

[0064] The tool 100 includes three expansion member assemblies 116, each 
comprising expansion arms 70 coupled to the tool body 114 by pivots 125 and an 
expansion ball 72 rotatably mounted to the arm 70 for expanding tubing. The arms 
70 are spaced 1 20° apart and are moveable about the pivots 1 25 between the de- 
activated configuration of Fig. 5 and the expanded configuration of Fig. 6 in the 
same fashion as the tool 10. The mandrel 126 includes a cylindrical lower end 124 
and each arm 70 includes an inner surface 156 which is recessed (not shown) to 
define a cam surface which abuts the mandrel lower end 124. As the mandrel 126 
descends, the mandrel urges the arms 70, and thus the expansion balls 72, 
outwardly to the expanded configuration of Fig. 6. 

[0065] Pivotably mounting the arms 70 on the body 114 in this fashion allows a 
high expansion ratio of the tubing as there is a relatively large movement of the 
expansion balls 72 between the de-activated and expanded configurations. 

[0066] Turning now to Fig. 7, there is shown a tubing expansion tool in 
accordance with a further alternative embodiment of the present invention, the tool 
indicated generally by reference numeral 200. This view of the tool 200 corresponds 
to a section along line A-A of Fig. 8. It will be understood that the view of the tool 
100 shown in Fig. 5 is sectioned in a similar fashion. 

[0067] Like components of the tool 200 with the tool 10 of Fig. 1 share the same 
reference numbers incremented by 200. Again, only the main differences between 
the tool 200 and the tool 10 will be described herein. 

[0068] The tool 200 includes three expansion members 216 spaced 120° apart 
and including expansion arms 270 pivotably mounted to the tool body 214 by pivots 
225. Tapered, truncated expansion cones 274 are rotatably mounted on spindles of 
the arms 270 for expanding tubing when the tool is moved to the expanded 
configuration of Fig. 9. Again, a high expansion ratio is achieved by the relatively 
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large movement of the expansion members 216, as shown best in Fig. 8, the 
position of the cones 274 in the expanded configuration indicated by the broken 
reference line. The tool 200 is otherwise similar to the tool 100 of Fig. 5 and cam 
surfaces 76 defined by the arms 270 are illustrated in Fig. 7. These cam surfaces 
76 abut the lower end 224 of the tool mandrel 226 during downward movement of 
the mandrel, to urge the expansion arms 270 outwardly to the expanded 
configuration. 

[0069] In further embodiments of the present invention, the tools 10, 100 or 200 
may be activated through a combination of mechanical force applied to the 
respective tool mandrel and through circulation of fluid through the tool bore to force 
the mandrel downwardly. 

[0070] In still further embodiments of the present invention, the expansion tools 
10, 100 or 200 may be deployed as part of a string including a rotary expansion tool 
of the type disclosed in International Patent Publication No. WO00/37766. For 
example, one of the expansion tools 10,100 or 200 may be disposed in a string 
including a rotary expansion tool of the type disclosed in WO00/37766. The 
expansion tool of WOOO/37766 may be used to create an initial, partial expansion of 
the tubing 12 during movement of the string through tubing to be expanded, to hang 
the tubing, in the form of liner carrying a seal from a larger diameter casing. The 
expansion tool 10, 100 or 200 is then fully activated as described above, to expand 
the tubing to a determined diameter, by passing the tool down through the tubing to 
a desired depth. The tool is also passed through the interface between the casing 
and liner, to ensure the liner and the seal are expanded to the correct predetermined 
diameter, thus confirming integrity of the connection. Use of a string including both 
such expansion tools offers flexibility of operation in the downhole environment. 

[0071] Various modifications may be made to the foregoing within the scope of 
the present invention. 

[0072] For example, the tool may only include locking means or biasing means. 
The tool may be mechanically activated in any alternative fashion suitable for 
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moving the mandrel down relative to the body. For example, the tool mandrel may 
be urged downwardly relative to the tool body by restraining the body and setting 
weight down on the mandrel. 

[0073] The snap ring may alternatively be disengaged downhole, such that the 
biasing spring returns the sub and mandrel to the de-activated position. This de- 
supports the rollers, which are now no longer able to exert an expansion force on 
the tubing, allowing the expansion tool to be returned to surface more easily. The 
snap ring may be released downhole by a release assembly such as release sleeve 
moved over the snap ring to cam the ring into the ring slot, allowing movement of the 
mandrel past the guide ring. Alternatively, the tool may include dogs or pins for 
moving the snap ring inwardly. In a further alternative, the snap ring may simply be 
sheared out. 

[0074] The mandrel may define a piston in place of a floating annular piston 
mounted on a shoulder of the mandrel, the mandrel shoulder may define the piston. 
Thus, for example, the annular piston 46 of the tool 10 may comprise an integral part 
of or may be coupled to the mandrel shoulder 37. 

[0075] The tool may be run on jointed tubing and may be driven from surface by 
a kelly or top drive. 

[0076] Where the expansion members 16 of the tool 10 are mounted on pivots 
25, movement of the mandrel 26 downwardly may rotate the rollers 18 about the 
pivot 25 such that the rollers 18 describe an expanded diameter for expanding 
tubing, in a similar fashion to the tools 100 and 200 of Figs. 5 to 9. 

[0077] Where the tools are activated by fluid pressure, the respective tool 
mandrel may be urged downwardly either by providing the mandrel with a restriction 
nozzle to create a back pressure, or by defining a differential piston area across the 
floating annular piston, or by a combination of the two, as described above. 

[0078] The expansion member may be inclined with respect to the body of the 
tool and may be inclined towards a leading end of the tool, that is, tapering towards 
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said leading end. Indeed, where, for example, the expansion members 18 of the 
tool 10 shown in Fig. 1 are not pivotally mounted to the tool body, it will be 
understood that the expansion members are effectively so inclined. 
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